3.

The Physiology of
Microorganisms

Bacteria are composed of various organic substances and
enzymes. The interrelationship of these with nutrient materials
initiate complicated chemical reactions. As a result of these chemi-
cal reactions, microorganisms are supplied with energy which
enables them to reproduce. Numerous immediate environmental
influences may affect the growth and metabolic activity of the
organism; consequently, bacteria and related forms of life are able
to cause numerous and varied types of changes in the medium in
which they grow. Many of these changes are complex and not com-
pletely explained; others are well understood and are used by man
as an aid to better living. The assimilation of simple inorganic sub-
stances, the fermentation of carbohydrates, the splitting of proteins,
and the conversion of fats are all used in a variety of ways and for
different purposes. Many diseases are the expressions of specialized
types of chemical changes produced by bacteria and their products
in living tissues.
In the discussion which follows, the physiology of microorgan-
isms will be considered under the following heads: Chemical, Com-
position, Growth Rates and Death Rates, Physico-chemical Factors
Influencing Growth, Food Relationships, Changes Produced.
CHEMICAL COMPOSITION OF MICROORGANISMS
The food needs and metabolism of bacteria are better under-
stood when the chemical composition of the cell is known. The food
utilized by bacteria must contain the elements needed for the build-
ing of cell substance which will be used to maintain the structure of
the cell or serve as a source of energy.
The size of microorganisms and their close association with the
media in which they are grown have been the most difficult barriers
to overcome in the determination of their actual chemical composi-
tion. Two general methods of studying the chemical composition of
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